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The delayed bitterness of the juice has been a problem for the food processing industry. 
In this study， the effect of different preservation methods on the bitter taste of the juice was 
investigated. For the experiments， grapefruits(Citrus paradici MACF.) were used. 
The fruit was cut and the juice was expressed and filterd with a double layed of thin 
cloth. Preservation was conducted at 50C and 30oC， under both aerobic and anaerobic 
conditions. 
Under anaerobic conditions， the juice was placed in a test tube with a ground-glass stopper 
and the air was replaced with nitrogen gas. Limonin and naringin contents were determined 
with HPLC， and bitterness of the juice was estimated by ranking taste evaluation. The taste 
evaluation indicated that juice preserved aerobically at 300C was more bitter (pく0.05). This 
juice had a higher limonin content， but nomilin and obacunone contents were not changed. 
Naringin content did not change under either aerobic or anaerobic conditions. It is suggested 
that the preservation conditions of the expresssed juice affected the biosynthesis of limonin 













































column 5C 18を用いた. リモノイドの測定は，




































Table 1. Changes in limonoid concentration of the 
Grapefruits juice during preservation 
Concentration (ppm) 
Condition Limonin Nomilin Obacunone 
o hour O 0.64 1.53 
48 hours 
Aerobic conditions 
50C 2.73 0.63 2.37 
300C 3.14 0.64 2.86 
48 hours 
Anaerobic conditions 
50C 2.17 0.61 2.34 
300C 2.33 0.60 2.03 
Peak area of limonoid ( x 1(4) 




50C 5.73 5.79 7.01 
300C 5.18 6.21 6.73 
48 hours 
Anaerobic conditions 
5'C 5.74 5.34 6.94 
300C 4.76 5.16 6.02 




よりも多いことを認めた. 50Cよりも 300Cにおける ンの闘値は 15"'-'20mg怖とされているが，搾汁直後で
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試料中では 19.92ppm検出され，闘値以上のナリン 試料中の苦味成分を確認するために， HPTLCに
ギンを含有することが認められた.また，中林によっ より検討した8) 試料を 50μIずつHPTLCプレート
て，カンキツ果肉中に含まれている全ナリンギンの にスポットし，展開溶媒はクロロホルム:エチルエマ
30~60% が搾汁によりパルプ質などと結合して，不 テル:酢酸(130:65:2)， ジクロロメタン:メタノー
溶性の状態で果汁中に存在すると報告7)されており， ル (97:3)， 酢酸エチル:ジクロロメタン (2:3)の3
これより，搾汁によって，苦味が増加すると考えられ 種類の展開溶媒を用いて，室温で展開した.表3に示
るが，本研究では HPLCの測定結果より，経時的な したように， HPLCで示されたリモニン，ノミリン，
増加がみられなかった. オパクノン 17ー デハイドロリモノエイト A環ラク
トン，イカンギンは Rf値とカラム保持時聞が一致
Table 2. Change in naringin concentrations in the し，果汁中にこれらの成分が含まれていることが推定
Grapefruits juice during preservation された.
Naringin concentration (mg%) Table 4. Taste evaluation of bitterness in the Grape-











Table 3. The Rf values on HPTLC and the 
retention time on HPLC of limonoid in the 
Grapefruits juice 
Retention Rf values of HPTLC 
Limonoid time on HPLC Solvent 
(min.) A B C 
17・dehydro
limonoate 7 0.05 
A-ring lactone 
Limonoate 11 0.43 
A-ring lactone 
Deoxylimonin 13 0.44 
Ichangin 15 0.23 0.20 
Limonin 16 0.15 0.53 0.54 
Deacetylnomilin 17 0.23 0.29 0.35 
Nomilinic acid 18 0.28 
Nomilin 19 0.39 0.63 0.59 
Obacunone 22 0.67 
Obacunoate 23 0.68 
Isoobacunoate 31 0.84 
Unknown 27 0.75 0.15 0.08 
substances 
Solvent A; chloroform: ethyl ether: acetic acid 
130:65:2 B; dichloromethane:methanol= 97: 3 
C; ethyl acetate: dichloromethane= 2:3 
fruits juice 
(Paired test，. n = 23) 
48 hours， 30"C 
Aerobic conditions Anaerobic conditions 
17* 6 
*P < 0.05 
(Paired test，n=20) 
48 hours， 50C 
Aerobic conditions Anaerobic conditions 
15* 5 
*P < 0.05 
Table 5. Taste evaluation of bitterness in the Grape-
fruits juice 
(Paired test， n= 15) 
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